X-ray-mediated reduction in basic fibroblast growth factor expression in primary rat astrocyte cultures.
Injury of the normal central nervous system is a major concern in the radiotherapy of brain tumors, but the pathogenesis of injury remains poorly understood. Modulation of the production of growth factors is associated with ischemia and traumatic injury in the central nervous system. Ionizing radiation has been shown to induce basic fibroblast growth factor in endothelial cells and in cells of a human breast carcinoma cell line. The inducibility of basic fibroblast growth factor after irradiation and its potential role in the recovery response of the central nervous system led us to investigate the effects of radiation on the expression of this growth factor in primary cultures of normal rat type 1 astrocytes. Astrocyte monolayers were exposed to ionizing radiation (1 to 10 Gy). Northern blot analysis revealed that doses of 2 to 10 Gy markedly reduced the expression of basic fibroblast growth factor as early as 1 h after irradiation, and that it remained below levels in unirradiated cells for at least 24 h. The effect was not associated with astrocyte cytotoxicity, and it appears to have some specificity for basic fibroblast growth factor since the levels of mRNA coding for ciliary neurotrophic factor and glial fibrillary acidic protein were not affected.